By Sir WILLIAM R. GOWERS, M.D., F.R.S.
To deliver the Hughlings Jackson Lecture is a task equally pleasant and difficult. Its pleasure and its difficulty arise from the same source. The object of the lecture is to honour the distinguished worker who is still with us, by an attempt to promote the researches which have thrown such bright lustre on his name, and, if it be possible, to carry a step further the results he has-reached, or at least to provide the means that may enable others to achieve this result. But to make such an effort is to realize its difficulty. Knowledge grows most slowly, for the essential facts are rare, and those already gathered have been made to yield their lessons by the Master himself, beyond whom we cannot hope to go. I fear, therefore, my attempt will involve disappointment to you and to myself.
The subject to which I propose to limit my consideration is the symptoms of epilepsy which are related to the so-called special senses, those of smell, vision, hearing, taste, and perhaps touch; and especially the indications of such epileptic symptoms as are occasionally presented by organic disease. Examples of such epileptic discharges from organic disease, demonstrable in nature and seat, are not common. It is important to lose no opportunity of examining carefully such as are met with.
D-12 raugnuings -jacKson, wnose anaiyvicai ouservatioin nas exervea a iascinating and inspiring influence on workers in every country. He published a paper calling attention to their complex and instructive peculiarities as long ago as 1866, a paper that was referred to and quoted by Sander, of Berlin, in an account of a fatal case published in 1874, when he also considered the few cases he had been able to find recorded by previous writers. Dr. Hughlings Jackson returned to the subject again and again in penetrating discussions of individual cases, especially in 1899 [3] , in a paper in which Dr. Purves Stewart described six fatal cases that had been published, by Jackson and Beevor, Jackson and Colman, Anderson, Nettleship, Sander, and McLane Hamilton. Another case was published by C. K. Mills in 1908 [6] , who also added two others described by Linde [4] and by Southard [7] , raising the number to nine. Two cases had been published by Dr. Buzzard in 1906 [1] ; although in one of these there was no post mortem, the nature and seat of the disease were ascertained by surgery, and it is therefore deserving of inclusion. I have two other fatal cases to describe to you to-night, and I find that Sander, in addition to his own case, quoted two others, one by Lockemann [5] in 1861, and another by Westphal [10] in 1863.
The case described by Dr. Buzzard was a girl, aged 21, who was found to have a tumour in and about the right hippocampal gyrus, which had destroyed the uncus and had filled the descending cornu of the lateral ventricle. It had given rise to a prolonged sensation of a bad taste in the mouth and of a sound of bells in the head, but neither associated with her epileptic attacks. Dr. Buzzard also mentioned that the case, in which the lesion was revealed by surgery, had at first a frequent subjective sound like the loud clang of a piano, accompanied, after a time, by a very unpleasant smell and a keen feeling of reminiscence. A glioma was found infiltrating the base of the right temporal lobe, but the operation was not long survived, and no post-mortem examination was allowed.
Lockemann's case was that of a woman, aged 55, who died from a malignant tumour of the brain, which extended from the left frontal lobe to the olfactory region, and caused, for a time, peculiar olfactory warnings described as variable and not unpleasant. That of Westphal was a syphilitic nodule in the pia mater beneath the frontal lobe, which had destroyed the right olfactory lobule and caused a very offensive smell as the warning of epileptic fits. The case I have specially to describe is that of a man, aged 37, who was admitted to the National Hospital early in 1905, having suffered for three and a half years from frequent slight attacks, of which several occurred daily, often four or five. In these there was first a smell and taste of gas; he could not compare it to any known odour, but it seemed to be something like sulphuretted hydrogen. It caused salivation, and eructation from the stomach. The flow of saliva was so abundant that it would run from the mouth, and often filled a tea-cup. After the sense of smell he had a rslight sense of turning, and if he walked he had a tendency to walk fast, almost to run. Each attack lasted from one to three minutes. Consciousness was not lost. He occasionally had a more prolonged sense of the same odour. He was a well-developed man, and his mental state presented no abnormality. His smell was defective, especially on the right side, but did not seem to be lost. There was almost complete left hemianopia. The right half field was restricted in the upper periphery, especially in the right eye. The left optic disc presented papillitis about four disk-breadths in width, but with only slight swelling (2 diopters). The right appeared normal. The only morbid appearance it presented was a little capillary redness in the upper part. Hearing was good on each side. The tongue and throat presented no symptoms. The strength of the left hand seemed a little diminished. Both knee-jerks were brisk, but there was no foot clonus. The left abdominal reflex was slighter than the right. He had only occasional headache, not severe. There was marked tenderness to firm pressure on the right side at the temporal and lower part of the parietal region. No sound could be heard on auscultation there.
In February he was operated on by Sir Victor Horsley. The right parietal and temporal regions were exposed. The brain was bulging, but no tumour could be seen on the surface or on raising the temporal lobe, but this was firmly adherent to the dura mater near the tip. An oblique incision into the substance of the lobe revealed an infiltrating growth near the anterior extremity, which could only be partially removed, in pieces. Haemorrhage occurred from many vessels, which had to be tied. The operation was borne badly, and the patient died a few hours after its completion.
At the necropsy it was imiipossible to discern the precise size and position of the growth in the temporal lobe. l It was found to have compressed the chiasma and right optic tract; it was continuous with a mass of similar growth in the white substance of the frontal lobe. The growth was a glioma.
I shall have presently to describe other cases in which the fits were preceded by an auditory warning at first, and subsequently by an olfactory aura, consequent on the descent of a growth towards the apex of the temporal lobe.
Twelve of the cases were so extensive as to have no precise localizing value. Of these, eleven were of tumours and one of meningitis; another, that of Westphal, had apparently produced the symptom by destruction of the olfactory bulb and tract. There was extensive meningitis in the case of Southard, but there was also an aneurysm, which had destroyed the uncus. In only one case was there an isolated lesion of this structure, a smnall -spot of softening within the uncus, and in this case, described by Hughlings Jackson and Colman, there were no sensations of smell, only the movement of the mouth and jaws, which is so suggestive of a sensation of taste. It was present also in the case of Southard, in which the uncus was destroyed by an aneurysm. Although the symptom is probably a distant secondary effect, and is present in many cases in which there is no evidence of disease in this region, we are almost compelled to regard it as evidence of a gustatory sensation. We must remember, however, that Dr. Jackson, in proposing the name " uncinate epilepsy" for these attacks with an olfactory or gustatory aura, expressly disclaimed suggesting more than the general region, traversed by the olfactory roots, as the seat of disease. Where these fibres end, in the various structures they penetrate, remains to be discovered. A putrid odour was occasionally described. Regarding this, caution is necessary when it does not attend other distinct epileptic symptoms. It may be an isolated manifestation of suppuration in one of the nasal sinuses.
Several features frequently attend these cases of epileptic attacks with an aura of smell, but little can be added to the instructive discussion they have received from Dr. Hughlings Jackson. 1! may mention that he has called attention to the observations of Mr. W. G. Spencer [8] on the arrest of respiration at the end of inspiration, produced by stimulation of the anterior perforated spot, over which passes the outer root of the olfactory tract and into which some of its fibres pass, as explaining the sense of dyspnoea occasionally associated with an olfactory aura. We are reminded of it by some cases of apparently idiopathic epilepsy. For instance, in one a sense of dyspncea seemed to have a nasal origin. The first thing was a stifling sensation in the nose, as if the patient could hardly breathe, followed by a sudden sense of a peculiar momentary bad smell.
The psychical condition which often attends the slighter attacks in cases in which there is an olfactory sensation has been termed the "dreamy" state. There seems to be only a partial impairment of consciousness, or the loss of this occurs so slowly that a distinct recollection is retained of the transient sensations which precede it. The term "dreamy" is often spontaneously applied to the memory of other slight attacks, especially to those in which some definite sensations are experienced. So also with the impression of recurrence, or of precurrence, it might be more accurately termed: the clear conviction that the same feeling has been experienced before. This is a phenomenon of normal brain states, or presumably normal, as Oliver Wendell Holmes has so well impressed upon us in his " Autocrat of the Breakfast Table," in connexion with Day and Martin's blacking. Much more strange, and at present beyond our power of conceiving an explanation, is the sense of dread, intense and causeless, which has been marked in several cases.
In ordinary epilepsy we sometimes meet with a slighter sensation of smell associated with other deliberate sensory perceptions. In one case the sound of bells, with red and blue lights, was followed by a distinct putrid odour. Another patient always had a peculiarly complex aura, a sensation in the left hypochondriac region seemed to ascend the left side of the thorax in a jerky motion, and, at the clavicle, it became a sound and could be heard as well as felt; when it reached the level of the ear it was like the hissing of a railway engine. Then he suddenly saw an old woman in a brown dress, who offered him something that had the smell of Tonquin beans. The woman then disappeared and two round lights appeared before him, which got nearer and nearer with a jerky motion, and he lost consciousness. The warning was always the same, in every detail. Such cases are, doubtless, due to a secondary involvement of an olfactory centre in a discharge beginning elsewhere, and spreading widely but slowly.
AUDITORY.
Organic disease sometimes causes attacks in which the warning is a subjective sound. As might be expected, the cause is generally a tumour of the upper part of the temporal lobe, often subcortical, beneath the first temporal, in which experiment indicates the situation of the auditory centre. But it will be remembered that extirpation of this has never been followed by permanent loss of hearing, neither has this result usually followed enduring destruction of this region by disease in man.
The effect of a tumour in the region was shown by the case recorded by Dr. Buzzard, which I have already mentioned. It is noteworthy that the discharge of the centre is often due to a growth in the white fibres beneath. It was so in a remarkable case which came under my notice many years ago at the National Hospital, where the patient was under the care of Dr. Hughlings Jackson, who, with characteristic kindness, has placed the notes at my disposal this evening. The patient was a man, aged 39, admitted in November, 1875. He was a painter, but without sign of lead poisoning. There was no history of syphilis. He was left-handed, but had been taught to write with the right hand. For two years he had suffered from fits, about once a week. He had also suffered much from occipital pain, increased by a cough; there was no paralysis. For the first six months there was no warning, subsequently there was an auditory aura. The slighter attacks began by a humming sound in the left ear; those of greater severity by a loud sound like a peal of bells, also to the left. The duration of the sound was about three minutes, and it ceased before the fit began, and just before it ended the patient felt a burning sensation in the left external auditory meatus and concha, like the contact of. hot coal. The burning sensation then passed down the left side of the neck, and round the back of the neck to the right ear, and also across the forehead. The burning then passed down the thorax front and back, to the leg and foot, where it became a numbness. After the leg, the sensation passed down the arm to the hand. From the onset there was intense frontal pain. The head shook rapidly from side to side, and the eyelids were quivering; sparks also appeared before the eyes, always yellow. At the onset of the burning heat the face became drawn towards the left by tonic spasm, and afterwards there was trembling of the limbs of both sides. In other attacks of the same character the arm was affected by the sensation before the leg, and his description was that the arm seemed as if lying in a bed of stinging nettles. The attacks were always followed by intense headache. When admitted the optic disks were normal, but in three months optic neuritis slowly developed. Soon afterwards left hemianopia came on, the loss almost reaching to the medial line. The fits he had in the hospital were less frequent and generally slight. Each was followed by transient weakness of the left side, the only paralytic symptom. His headache improved. After six months he went out and returned at the end of October, 1876. The fits had continued, many had occurred without warning; but those which he had after re-admission presented the same aura, the sound of a peal of bells, now followed by pain at the back of the left hand, which passed up the arm to a little above the elbow, and was then felt in the left side of the face. Tingling followed in the left lower leg, and passed up the thigh; then he fell unconscious. The arm was the seat of constant tremor, which was present also in the leg when he was sitting, but ceased when he stood. It began suddenly in June in a violent form soon after rising. In the arm it was coarser than in paralysis agitans, and involved all the joints, but was greater in the wrist and fingers than in the elbow or shoulder. A movement stilled it for a time but it soon returned. The left arm had become distinctly weak; the grasp was 35 with the right hand, and only 10 with the left; the leg seemed strong. The optic neuritis was subsiding, and vision was considerably impaired.
He did not then stay long in the hospital, and the notes are brief, but he was again admitted in October, 1878. Continuous occipital headache still troubled him. Left hemiplegia had gradually developed and had attained a considerable degree. The neuritis had led to consecutive atrophy with still more impairment of sight, greater in the right eye. The left hemianopia persisted. Hearing was noted to be good on each side; smell also was good and equal; taste seemed diminished. His fits had become less frequent and many appeared to have been bilateral. He still had frequent severe occipital headache. Many fits occurred after he returned to the hospital, the description of them in the notes never now mentioned an auditory aura. In those that were severe the convulsion was bilateral, but more severe in the left side.
In the beginning of 1879 sight had almost completely failed. Movement of the eyes to the left was attended by nystagmus. Hearing was impaired on the left side, the watch not being heard at all, while it was clearly heard on the right. The left arm was quite powerless; the leg could still be moved, although feebly, but it was not rigid. The right leg could be moved freely. Sensation was not much impaired in the left limbs. The occipital headache was slighter, but it afterwards again became severe. During the next few months he had an occasional slight fit, and then continuous delirium set in. His wife was dead, but he asserted that he could see her practising prostitution with other patients in the ward. He was quite blind, but when assured that it was not so, his reply was, " Do you think I cannot believe my own eyes ? " In August there was alternate convulsion in the right and left side of the face, and then a severe convulsion on the right side. In September the delirium ceased. Smell was noted to be still deficient, but " better on the left side than on the right." Occasionally, however, he had an unpleasant subjective smell " like a strong liniment, almost taking his breath away." On the right side hearing was still good, and on the left the watch could be just detected in contact; there was often subjective ringing. Taste was slow; occasionalty a subjective bitter taste was experienced. Sight was practically gone; occasionally he still had subjective sparks to the left. The chest moved well on the right side, very little on the left. He spoke at first in an audible tone, but his voice soon died down to a whisper. The left arm was powerless, with no rigidity, but he complained of a dragging pain in it, and if moved away from his side he could not tell where it was. The right arm was moved freely, but was too feeble to act on a dynamometer. The left leg was powerless but without rigidity, and passive movement caused much pain in it. The right could be well moved. The right knee-jerk was present, the left very slight, and the attempt to obtain it caused pain.
There was no foot clonus. He continued in this condition, having a few fits, generally slight. In one, the convulsion was in the right arm and slightly in both legs. On Dec. 7 he died suddenly.
Post Mortem.-A tumour was found in the right hemisphere, but no morbid process in the left, or in the pons. The growth lay between the optic thalamus and corpus striatum on the inner side, and the convolutions of the temporal lobe on the outer. It was almost confined to the white substance, ceasing about a twelfth of an inch from the grey substance of the temporal convolutions and of the island of Reil, but it had invaded the outer segment of the lenticular nucleus behind the middle of the corpus striatum, and compressed the other segments. It had also invaded the posterior extremity of the optic thalamus, for 4 in. only, and the thalamic substance was softened in an area of 4 in., just behind the anterior extremity. A tongue of growth appeared at the base between the crus and the uncinate gyrus, which was displaced outwards but not invaded superficially. It had compressed but not invaded the optic tract almost up to the commissure. Behind, in front of the corpora quadrigemnina, the growth had invaded the crus in an area the size of a split pea and thence had passed into the anterior, and slightly into the posterior, right quadrigeminal bodies, but had not crossed the middle line. The anterior limit of the growth was the neighbourhood of the grey matter of the convolutions of the island of Reil. The highest level it reached was a little above the floor of the lateral ventricle, outside it. It had filled the descending cornu, and extended beneath the anterior half of the posterior cornu, where it ceased by a rounded end, which was separated by a thin layer of softening from the cerebral substance. Nowhere else was there this separation. The growth was, for the most part, similar to the appearance and consistence of the grey matter of the cortex. An exception was presented by the region between the posterior part of the optic thalamus and the temporal cortex; here it was much firmer, and almost cartilaginous in consistence, yellowish in tint, and it contained several small irregular cavities. It was evidently the oldest part of the growth. The structure of the tumour presented the aspect of a glio-sarcoma. It was composed of small oval cells, with a few fibres. The features of this case are of great interest. The earlier fits must have been due to discharges in the right hemisphere, beginning with the auditory centre, as the result of the growth in the white fibres beneath it. Although the cortical centre would be isolated, the discharge would affect consciousness as a sound, and extending to the motor region, which was not isolated, would cause convulsion on the left side. But before the convulsion, the discharge seems to have spread to the centre for common sensibility in the ear, the external auditory mea1us and concha, and thence to that for the neck, and the trunk and the left limbs. The discharge in the centre for common sensation in a special sense organ, as well as the special sense itself, is rare, but is occasionally met with in epilepsy. I have not otherwise met with it as a consequence of organic disease. It is, perhaps, intelligible in relation to the auditory centre, because the vibrations of touch stand in so close a relation to those of sound. Lastly, a feature which is difficult to explain is the final convulsions on the right side, for which no explanation could be found in any lesion in the left hemisphere. We must consider that they were produced by the tumour in the right hemisphere acting on the left cortex through the fibres of the corpus callosum.
Dr. Colman [2] , in a very instructive paper on hallucinations produced by organic disease, has published an account of a case of a tumour of the lower part of the central convolutions and the adjacent first temporal on the left side, in which there was the sound of bells in the right ear and afterwards a pleasing hallucination that a musical box was constantly playing. Dr. Colman has also referred to the case of a Jewess, of Odessa, who was subjected by her husband to blows on the head, which amounted to a rough physiological experiment, the results of which were described by Tomaschewski and Ssimonowitsch in 1889 [9] . Congestion of the cranial bone, thickening of the dura mater and pia mater, and inflammatory tissue beneath the latter, with changes in the cortex, were found over part of the right central convolution, the posterior half of the first temporal, the supra-marginal and the angular gyrus. She suffered from convulsions, chiefly left-sided, and persistent auditory sensation on the left side, as well as left-sided visual hallucinations.
Last year, an Italian widow, aged 39, was under my care at the hospital with symptoms of a tumour of the temporal lobe, double optic neuritis, headache, and convulsions, some preceded by the sound of a bell ringing on the left, by a very offensive smell, and the vision of a strange woman. Her case was especially fixed in our inemory by the fact that she was quite willing that her head should be opened, but she had a profound objection, at first insuperable, to the removal of her hair; she consented only on the assurance that it need only be taken off on one side, and that it would surely grow again. Sir Victor Horsley operated in July. A round encapsuled tumour, subcortical, was found in the temporal lobe; it reached down almost to the uncus. It was shelled out, through an incision, with as little injury to the brain as possible. She hadT afterwards slight left hemiplegia and diminution of sensation, but she left after two months, rapidly becoming well. Her only subsequent fits were on the day of the operation, and in these the previous aura, the offensive smell, and vision of a strange woman, occurred after the cessation of ten minutes' spasm of the left arm, not before the motor convulsion. These warnings had occurred only for a year and a half, when the fits had been more frequent, but the first fit was when aged 14 -a month after her marriage-and they had occurred two or three times a year ever since, with tongue-biting and micturition, quite similar to those of the last year. No family tendency could be heard of. When aged 19 she had a small tumour removed from the breast. The cerebral tumour was thought to be a glio-sarcoma; its structure suggested a long duration, and it may well have been present at the time of the first fit and have caused the convulsions, which were only associated with the auditory and olfactory warnings after it had attained a considerable size.
The reverse is the case with a woman who has just undergone the first stage of operation (on Tuesday last). Her age is 35. Fits have occurred for seven years, and were associated long ago with a smell of rotten fish and also the sound of a voice, but these have been absent now for several years. Their cause may be learned next week.' VISUAL.
Discharges in the visual centre seldom result from organic disease; the half-vision centre in the occipital lobe is still the only one generally recognized. Many years ago I suggested that the symptoms of disease give weight to the experimental conclusions of Ferrier, which indicated that the region of the angular convolution between the parietal and occipital lobes has a visual function. The facts suggest, I think, that this region is connected with both half-vision centres in a complex way, so as to represent the visual function of both eyes, but of the opposite eye to a greater extent than of the eye of the same side. Partial disease of this centre seems to lower its function as a whole. In the heinianaesthesia of hysteria this centre seems to be put out of action, and the effect on vision is well known. Such an hysterical condition is commonly regarded as not worthy of consideration, but functional states are the only evidence we can obtain of some arrangements in the central nervous system; a similar condition of vision may result from an organic lesion.
Some of the preliminary spectra of migraine can be best understood on the assumption that they depend on a slow discharge in this higher visual centre, on the side in which the subsequent headache is felt, especially those that have the form of what is termed the " angled fortification spectrum." The inhibition which accompanies the spectra seems sometimes to be seated in this centre, sometimes in both (when there is a central loss), sometimes in the related half-vision centre. But it is remarkable how very seldom inhibition of the latter forms part of the warning of idiopathic epilepsy.
I must not allow myself to be led into a discussion of functional affections, but I have to describe some cases of organic disease involving the angular gyrus and causing visual symptoms-cases which seem to afford definite support to the opinion I have put forward. The first case is that of a man, J. S., aged 45, who is left-handed and thinks he became so, except for writing, in consequence of an accident to the right hand at the age of about 10. He has served in the Navy for twenty years, and during that time he had many blows on the head.
He denied syphilis, but admitted many risks. Some time in 1902 he was struck on the head by a heavy piece of coal, and in November of that year-how long after the blow he does not know-he had a severe fit, which compelled him to stay in bed five days. He remembered, during this time, seeing a bright, white light on his left. Subsequently he had slight attacks in which his head turned to the left and there was brief loss of consciousness. In March, 1904, he had three severe fits in one day, with convulsion on the left side and coloured lights to the left. Afterwards slighter fits occurred every few days until his admission into the hospital in May, and afterwards.
He was a man of considerable intelligence. His smell, taste, sight and hearing were normal, and so were the optic disks and ocular movenments. The left arm was slightly weak; the grasp 75 compared with 90 on the right side, although in general left-handed. The left kneejerk was the more active, and the plantar reflex was extensor, the right being flexor. The attacks occurred frequently, but varied much in degree. Very careful notes were taken by Dr. Gordon Holmes, who was then resident medical officer. In the slightest, the eyes became fixed without deviation. The left side of the face was the seat of slight tonic spasm, and the head turned slowly to the left; consciousness seemed dull for about a minute. In others, in addition, the left arm became rigid, the elbow a little flexed without movement of the wrist or fingers. Smacking movements of the lips terminated each attack, but no sensation of smell could be ascertained, although sometimes he spoke of an unpleasant bitter taste in the mouth.
Many attacks, especially those that were more severe, were heralded by the appearance of several small round objects, seven or ten, just to the left of the fixing point and above it. They were brightly coloured, red on the outside; within this was a zone of blue, the centre being white. They were always the same, and they moved to the left or returned in a series of jerky movements for five or seven minutes, often longer, after being first seen. During this time his eyes were constantly being jerked towards the left. Almost immediately after the appearance of the balls, dimness developed in the left half of the field, which was slight at first, but rapidly increased in degree, until it amounted to complete hemianopia, extending to the middle line, except in a small area round the fixing point. It remained coinplete until about five minutes after the coloured balls disappeared, when it slowly lessened. At first, soon after the disappearance of the balls, round markings the size of the balls could be dimly seen at the place these had occupied.
The passing away of the hemianopia was slow; a little dimness still rema.ined half an hour afterwards.
In some attacks there was initial jerking of the eyes to the extreme left, and of the head, by tonic spasm. After a few seconds the spasm ceased, but presently came on again, and these jecurrences went on for twenty minutes, each being attended by the noise in the mouth as if the patient were chewing; the arm and leg were rigid, and the arm was the seat of a fine tremor. In it there was complete loss of sensation, to touch and pain, up to 2 in. above the elbow-joint. The right limbs were normal. During this time the patient saw the coloured balls to the left for about ten minutes. When they disappeared the eyes and head could be moved to the right. The tremor of the arm ceased, but was replaced by irregular motion, comparable to athetosis. In a few minutes the loss of sensation had diminished, and extended only over the hand up to 2 in. above the wrist. Consciousness was unimpaired, but after an attack he frequently used wrong words in speaking, which bore no resemblance to those he intended to say. Such an attack was sometimes followed by a recurrence, and in this he sometimes completely lost his sight for about a minute, when the half vision returned. Occasionally he felt only the loss of sensation in the arm, which was verified by examination, and there was extreme deviation of the eyes to the left, without the appearance of the coloured balls. The fields were many times separately taken with the perimeter and always found normal.
The following note was made of his impairment in speech: "He always understands the nature of objects and can easily express all his ideas and wants, speaking quite correctly. He understands everything said to him, even when spoken to quickly or in complicated sentences. He can read fairly well, but says it is much more difficult than it was before he became liable to fits; the effort tires him. He can see the words quite well, but has to read a sentence over and over again before he can understand the meaning. His right hand being good, he can write quite well and legibly, but complains of difficulty in expressing his thoughts in writing."
In July he was operated on by Sir Victor Horsley. The dura mater over the supramarginal gyrus was found on incision to be considerably thickened; it was removed. No tumour could be seen on the surface, but the pia mater was milky, opaque and thickened, and the surface of the brain was firm and nodular, and hard to the touch. A horizontal incision was made just above the supramarginal convolution, and the substance of the brain was evidently sclerosed, greyish white and opaque in aspect; but, though the incision was deep enough to open the lateral ventricle, no tumour was found. In the angular gyrus, posterior to the incision, a firmer patch of sclerosis was found. The operation was well borne.
One or two fits occurred each subsequent day on the left side, beginning in the face with clonic spasm. Consciousness was not lost. After a week they became less frequent. His mental state was very obtuse. During August there was steady improvement. The wound healed firmly and his fits became less frequent, and ceased by the middle of the month. In the middle of September it was noted that his mental state was good and bright, but now and then he seemed to become dull and strange, as though he had a slight attack of petit mal. Hearing was good, and the only defect in sight was a slight peripheral restriction in the left lower edge of the field. The two knee-jerks were equal and the plantars both flexor. Spontaneous speech was quite good. He still complained of difficulty in reading and that sometimes he could not understand what he read, but he read short sentences quite well and showed that he understood them. In reading aloud he made many mistakes, especially with the longer words, and even short ones were often pronounced wrongly. Spontaneous writing was with many mistakes, which he recognized on reading it afterwards. Writing from dictation was very imperfect and long words he said he could not write, and when urged to try he was unable to produce anything like the correct word. He seemed, indeed, to produce some retained visual symbols rather than to translate the auditory symbol into one of appropriate visual character. By the middle of October all trace of hemiplegia had disappeared. He could write intelligently to his wife, but still failed in writing from dictation. He was discharged October 18, 1904, and has since been heard of as able to pursue his work in Ireland.
The visual phenomena present in the attacks of this patient seem best explained by a discharge of the assumed higher visual centre in the region of the right angular gyrus, a discharge which spread to the adjacent motor centres, or to it from them, and also produced temporary inhibition of the right half-vision centre, which very slowly passed away after the cessation of the discharge. They show how readily the halfvision centre undergoes inhibition, and that sometimes a secondary discharge of the centre in the other hemisphere may result. This has evidently occurred when a harmorrhage in one occipital lobe has caused permanent hemianopia, but at first complete loss of sight resulted by the inhibition of the half-vision centre in the other hemisphere, which, in one case I have seen, continued for a week.
Another case has been in the hospital, in which a traumatic superficial lesion of the angular gyrus gave rise to fits beginning with a visual aura. The patient was under the care of Dr. Batten, to whom I am greatly obliged for the opportunity of describing it to you. She is a girl, now aged 9, without neurotic heredity, who when aged 3j fell down fourteen or fifteen stairs and struck her head on the stone tiles of the floor below. There was no cut or bruise of the head, and the exact place of the blow was at the time uncertain. She seemed to have no loss of consciousness. Half an hour later she had a fit, with loss of consciousness and twitching of the right side, face, arm and leg, and she vomited several times during the convulsion. When it ceased she went to sleep, and after two hours woke up seemingly well, and no loss of power was noticed. Similar attacks recurred, and during the following year she had about forty. Then they ceased and she was free for three years, until Christmas 1907, when they returned, and have frequently recurred since in severe form untilshe came to the National Hospital on June 15, 1909. In the hospital she had several attacks differing in severity, but similar to those which had occurred previously. Each began with a bright light in the right of the visual field, and she always rubs the eye with her right hand, not, she says, on account of any discomfort in the eye, but to get rid of the light; the head is then turned slowly to the right and the eyes also deviate to the right. Consciousness is then lost. Tonic spasm then occurs in the right side, followed by clonic movement and twitching of the right side of the face and jerking of the eyes. The duration of the whole is two minutes. Consciousness then returns. Immediately afterwards there was loss in the right part of the field of vision, quickly passing away, and diminution of tactile sensibility in the right hand and extensor plantar reflex.
Immediately after the fit, sight was distinctly lost in the right side of the field; it was soon regained, although for a time she said she saw objects more distinctly in the left than in the right half. Sensation in the hand was lessened to both touch and pain, and even after a quarter of an hour she complained that she could not feel the hand properly. The right plantar reflex was extensor after the fit, the left flexor, and the abdominal reflex was much less on the right side than on the left. In one severe fit there was also some spasm in the left leg. The visual spectrum, which she calls " the twinkles," always appears on the right, and she always rubs the right eye. They seem accompanied by deviation of the eyes to the right. She says the twinkles are " like stars." She once said to her father: " They are all colours, green and red and all, and there is a mist over my eye." She generally denies that the spectrum is coloured. Apart from the attacks, her physical condition seemed quite normal. Her ocular movements were perfect, and so, usually, were all reflex actions, including the abdominal and plantar.
On July 6 she was trephined by Mr. Sargent over the left parietooccipital region. On exposing the brain the angular gyrus appeared paler and wider than the other convolutions, and in its posterior part was softened. On incision a dark grumous material escaped as well as some pale gelatinous substance. It seemed, to be an old blood-cyst.
It occupied a small region around the termination of the parallel fissure. The wound healed well. The attacks, however, returned and she has been readmitted. They begin with the same visual aura, but the convulsion is now general.
I am indebted to Sir Victor Horsley for the facts of another case. An officer received a severe blow on the right side of the head in the hinder parietal region, which caused fits with a visual aura to the left. He was trephined, and laceration of the surface at the region of the angular gyrus was found.
In this connexion I may refer to the case I have already mentioned of the Odessa Jewess who had a persistent visual hallucination to the left, and the traumatic meningitis on the right side of the brain had involved the whole region of the angular gyrus.
These cases all speak with the same clear significance. It is different from the diminution of the remaining half-field in some cases of hemianopia, which was the evidence on which I relied in my Manual, as justification of the assumption in man of the higher visual function of the region of the angular gyrus. The higher the level of function, the more complex its representation may be, and we may hesitate to reject entirely that of which the evidence may still seem imperfect.
